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ABSTRACT
The XQ-100 survey provides optical and near infrared coverage of 36 blindly selected,
intervening damped Lyman α systems (DLAs) at 2 <zabs< 4, simultaneously covering
the Mgii doublet at λλ 2796, 2803 A˚, and the Lyα transition. Using the XQ-100 DLA
sample, we investigate the completeness of selecting DLA absorbers based on their
Mgii rest-frame equivalent width (W27960 ) at these redshifts. Of the 29 DLAs with
clean Mgii profiles, we find that six (20% of DLAs) have W27960 < 0.6 A˚. The DLA
incidence rate of W27960 < 0.6 A˚ absorbers is a factor of ∼ 5 higher than what is seen
in z ∼ 1 samples, indicating a potential evolution in the Mgii properties of DLAs with
redshift. All of the W27960 < 0.6 A˚ DLAs have low metallicities (−2.5 < [M/H] < −1.7),
small velocity widths (v90< 50 km s
−1), and tend to have relatively low N(Hi). We
demonstrate that the exclusion of these low W27960 DLAs results in a higher mean
N(Hi) which in turn leads to a ∼ 7% increase in the cosmological gas density of Hi of
DLAs at 2 <zabs< 4; and that this exclusion has a minimal effect on the Hi-weighted
mean metallicity.
Key words: galaxies: abundances – galaxies: high redshift – galaxies: ISM – quasars:
absorption lines
1 INTRODUCTION
Quasar (QSO) absorption line systems provide an excel-
lent probe of the evolution of the Hi gas content over cos-
mic time. Of the many classes of QSO absorption line sys-
tems, damped Lyman α systems (DLAs) are the highest
Hi column density absorbers, defined as having log N(Hi)>
20.3 (Wolfe et al. 1986, 2005). Although fewer in number
compared to lower N(Hi) counterparts (such as subDLAs;
19.0 <logN(Hi)< 20.3), DLAs dominate the Hi column den-
sity distribution from zabs∼ 5 to the present epoch and are
used to trace the cosmological gas density of Hi (ΩHi), even-
tually fuelling future generations of star formation (Lanzetta
et al. 1995; Rao & Turnshek 2000; Storrie-Lombardi & Wolfe
2000; Pe´roux et al. 2003; Prochaska et al. 2005; Rao et al.
2006; Prochaska & Wolfe 2009; Noterdaeme et al. 2012; Za-
far et al. 2013; Crighton et al. 2015; Neeleman et al. 2016;
Sa´nchez-Ramı´rez et al. 2016). At absorption redshifts where
the Hi is observed in optical bands (zabs& 1.5), ΩHi remains
relatively constant with redshift (for the most recent results
at these redshifts, see Crighton et al. 2015; Sa´nchez-Ramı´rez
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et al. 2016). At z ∼ 0, ΩHi is currently best measured from
21 cm emission line surveys of galaxies (Zwaan et al. 2005;
Martin et al. 2010). Between these z ∼ 0 measurements and
ΩHi measured in DLAs at z ∼ 1.5, the gas content of galax-
ies has only evolved by a factor of ∼ 2 (Zwaan et al. 2005;
Sa´nchez-Ramı´rez et al. 2016).
Despite well constrained estimates of ΩHi at z ∼ 0 and
at z > 2, studying the nature of the ΩHi evolution between
0.3 .zabs. 1.5 is challenging, as the Lyα transition shifts
into the ultraviolet, requiring expensive space-based obser-
vations; and 21 cm emission becomes extremely difficult to
detect (Rhee et al. 2016). In an effort to improve the effi-
ciency of space telescope observations, it has become com-
mon practice to pre-select candidate DLAs based on the
rest-frame equivalent widths (EWs) of the associated Mgii
λλ 2796, 2803 A˚ absorption observed in the optical (Rao &
Turnshek 2000; Rao et al. 2006, hereafter referred to as R00
and R06, respectively). With the inclusion of absorbers sat-
isfying a Mgii 2796 A˚ EW cut of W27960 > 0.3 A˚ (R00), the
final statistical sample compiled in R06 contains no DLAs
at zabs∼ 1 with W27960 < 0.6 A˚1.
ΩHi derived from zabs∼ 1 DLA samples pre-selected
from Mgii (ΩHi∼ 7.5×10−3) are consistent with the zabs& 2
value, implying strong evolution at the lowest redshifts
(R06). However, a recent ‘blind’ archival survey of DLAs
at z ∼ 1 derived a value of ΩHi a factor of 3 lower than
R06 (∼ 2.5 × 10−3), and consistent with 21 cm results at
z ∼ 0 (Neeleman et al. 2016). This tension in ΩHi has led
to suggestions that Mgii DLA pre-selection may be biased,
possibly leading to high ΩHi (Pe´roux et al. 2004; Dessauges-
Zavadsky et al. 2009; Neeleman et al. 2016).
In this Letter, we investigate the nature of Mgii se-
lection of 36 DLAs at 2 <zabs< 4 from the XQ-100 Legacy
Survey (P.I. S. Lopez). The blind nature of the XQ-100 DLA
sample combined with simultaneous observations of Lyα and
Mgii λ 2796 A˚ provide an excellent test of the effectiveness
of the Mgii selection technique for comparison with low red-
shift statistics.
2 DATA
The XQ-100 Legacy Survey observed 100 QSOs with the X-
Shooter spectrograph on the Very Large Telescope, provid-
ing simultaneous wavelength coverage from 3150 A˚–25000
A˚ at a full width at half maximum (FWHM) resolution
R∼5000–9000. For more details on the observations, see
Lo´pez et al. (2016). We emphasize that the 100 QSO tar-
gets were not pre-selected to contain DLAs, thus providing
a ‘blind’ sample of DLAs along the lines of sight.
Sa´nchez-Ramı´rez et al. (2016) identified 41 DLAs by
their Lyman series absorption in the XQ-100 spectra. How-
ever, five of these DLAs are within 5000 km s−1 of the rest-
frame of the QSO. These proximate absorbers likely trace
a different population of systems compared to their inter-
vening counterparts, (Ellison et al. 2002, 2010; Berg et al.
2016) and are typically ignored when computing ΩHi. We
therefore restrict the DLA sample used in this Letter only
to intervening DLAs.
1 Although some DLAs with W27960 < 0.6 A˚ have been previously
identified (e.g. Pe´roux et al. 2004, R06).
Table 1 contains a summary of the intervening DLAs,
including the measured rest-frame EW for the Mgii 2796 A˚
and 2803 A˚ lines, as well as the Feii 2600 A˚ line (with EW
W26000 ). The redshift, metallicity, and v90
2 measurements
are taken from Sa´nchez-Ramı´rez et al. (2016) and Berg et al.
(2016). Absorption line profiles of the Mgii lines are provided
in Berg et al. (2016). Additionally, we tabulated the D-index
defined in Ellison (2006) and Ellison et al. (2009). For the
rest of this paper, only the 29 DLAs with EWs that are not
blended (i.e. are not upper limits in Table 1) are used in the
analysis.
3 RESULTS AND DISCUSSION
The vast majority of DLAs identified at zabs∼ 1 have
W27960 > 0.6 A˚ (R00, R06). For example, in a recent com-
pilation of 369 Mgii systems (Rao et al. in prep), there are
70 Mgii absorbers with 0.3 6W27960 < 0.6 A˚, but only one
of these is a DLA (S. Rao private communication). As a re-
sult, many works have typically used W27960 > 0.6 A˚ to pre-
select potential DLA systems (R00, R06). Moreover, R06
used the EW of Feii 2600 A˚ (W26000 ) to aid in identify-
ing DLAs, and found that their DLA sample is confined
to W27960 /W
2600
0 < 2, whereas their subDLAs span a larger
range of W27960 /W
2600
0 .
Figure 1 shows how the XQ-100 measurements of W27960
(left panel), the ratio W27960 /W
2600
0 (middle panel), and D-
index (right panel) vary with logN(Hi). Starting with the left
panel of Figure 1, we find that six3 (20% of the sample) of
the XQ-100 DLAs with measured W27960 have W
2796
0 < 0.6 A˚
(dashed line). However, all DLAs pass the W27960 > 0.3 A˚ cut.
The middle panel of Figure 1 shows the W27960 /W
2600
0 ratio
for the XQ-100 and R06 samples, and demonstrates that
30% of the XQ-100 DLAs with Feii 2600 A˚ measurements
have W27960 /W
2600
0 > 2.0 (DLAs above dashed line). Only
one DLA (J0034+1639, zabs= 3.69) does not satisfy both
W27960 > 0.6 A˚ and W27960 /W26000 < 2 restrictions. Lastly,
the right panel of Figure 1 shows the D-index (i.e. W27960
normalized by the velocity width of the line ∆V; from Ellison
2006) for the XQ-100 DLAs as a function of logN(Hi). The
minimum D-index cuts required for absorbers to be DLA
candidates are derived from Ellison (2006, their Table 2),
and are tabulated in Table 1. The D-index cuts are based
on the resolution of the X-Shooter spectrum at each Mgii
line (assuming a FWHM resolution of R= 5300). We note
that the D-index of the XQ-100 DLAs does recover all the
DLAs (i.e. points are above the grey band in the right panel
of Figure 1).
Are the properties of W27960 < 0.6 A˚ DLAs different
to the higher EW systems? The colour bar in Figure
2 v90 measures the velocity width corresponding to 90% of the
integrated optical depth using one low-ion transition (Prochaska
& Wolfe 1997).
3 Two of these six DLAs with W27960 < 0.6 A˚ have previously
been observed in the literature (DLAs towards J1108+1209 and
J0134+0400), but previous observations have not covered the
Mgii absorption. We also note that one of the excluded prox-
imate DLAs (J0034+1639 at zabs= 4.25) does not satisfy the
W27960 > 0.6 A˚ cut. This DLA is metal-poor ([M/H]= −2.40) and
has an equivalent width W27960 = 0.344± 0.013 A˚.
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Table 1. DLA properties and equivalent widths
QSO zem zabs logN(Hi) W
2796
0 W
2803
0 W
2600
0 [M/H] (elem) v90 D-index (cut
a)
A˚ A˚ A˚ km s−1
J0003-2603 4.12 3.3900 21.40± 0.10 1.393± 0.010 1.147± 0.009 . . . −1.93± 0.12 (ZnII) 21 5.6 (3.8)
J0006-6208 4.44 3.2030 20.90± 0.15 0.553± 0.027 < 0.537 0.383± 0.088 −2.31± 0.15 (FeII) 43 5.8 (3.8)
J0006-6208 4.44 3.7750 21.00± 0.20 1.196± 0.023 0.963± 0.026 0.724± 0.034 −0.94± 0.20 (ZnII) 54 7.0 (3.8)
J0034+1639 4.29 3.7525 20.40± 0.15 0.518± 0.013 0.510± 0.022 0.369± 0.015 −1.88± 0.16 (FeII) 32 5.4 (3.8)
J0113-2803 4.31 3.1060 21.20± 0.10 4.377± 0.047 3.620± 0.040 2.326± 0.035 −1.11± 0.10 (SiII) 164 8.9 (3.9)
J0124+0044 3.84 2.2610 20.70± 0.15 1.673± 0.009 1.497± 0.009 1.054± 0.012 −0.85± 0.15 (SiII) 98 7.6 (4.2)
J0132+1341 4.15 3.9360 20.40± 0.15 . . . . . . 0.235± 0.035 −2.04± 0.15 (SiII) 43 . . . (3.8)
J0134+0400 4.18 3.6920 20.70± 0.10 0.455± 0.008 0.405± 0.007 0.163± 0.015 −2.41± 0.16 (FeII) 21 6.0 (3.8)
J0134+0400 4.18 3.7725 20.70± 0.10 2.331± 0.012 2.110± 0.013 1.527± 0.012 −0.91± 0.10 (SiII) 98 5.8 (3.8)
J0234-1806 4.30 3.6930 20.40± 0.15 2.422± 0.054 2.101± 0.065 1.063± 0.050 −1.31± 0.15 (FeII) 184 5.5 (3.8)
J0255+0048 4.00 3.2555 20.90± 0.10 2.620± 0.026 2.364± 0.023 1.622± 0.036 −1.08± 0.10 (SiII) 208 7.7 (3.8)
J0255+0048 4.00 3.9145 21.50± 0.10 . . . . . . 0.457± 0.052 −1.92± 0.11 (SII) 21 . . . (3.8)
J0307-4945 4.72 3.5910 20.50± 0.15 1.426± 0.015 1.191± 0.012 0.750± 0.008 −1.48± 0.15 (FeII) 70 3.9 (3.8)
J0307-4945 4.72 4.4665 20.60± 0.10 1.742± 0.020 1.594± 0.025 . . . −1.52± 0.10 (SiII) 219 5.7 (3.8)
J0415-4357 4.07 3.8080 20.50± 0.20 < 2.100 > 1.647 0.755± 0.043 −0.28± 0.20 (ZnII) 131 . . . (3.8)
J0424-2209 4.33 2.9825 21.40± 0.15 0.861± 0.025 > 0.824 0.336± 0.024 −1.86± 0.16 (ZnII) 32 6.5 (3.9)
J0529-3552 4.17 3.6840 20.40± 0.15 0.375± 0.025 0.087± 0.060 . . . −2.38± 0.16 (SiII) 21 4.9 (3.8)
J0747+2739 4.13 3.4235 20.90± 0.10 1.601± 0.021 1.431± 0.031 1.635± 0.020 −1.58± 0.10 (FeII) 120 7.7 (3.8)
J0747+2739 4.13 3.9010 20.60± 0.15 . . . . . . 0.569± 0.026 −2.03± 0.15 (SiII) 153 . . . (3.8)
J0818+0958 3.66 3.3060 21.00± 0.10 1.776± 0.025 1.306± 0.022 . . . −1.51± 0.10 (SiII) 76 3.9 (3.8)
J0920+0725 3.65 2.2380 20.90± 0.15 1.390± 0.012 < 1.470 0.864± 0.012 −1.55± 0.15 (FeII) 120 7.4 (4.2)
J0955-0130 4.42 4.0245 20.70± 0.15 . . . . . . 1.197± 0.043 −1.54± 0.15 (FeII) 336 . . . (3.8)
J1020+0922 3.64 2.5920 21.50± 0.10 . . . . . . . . . −1.75± 0.11 (SiII) 76 . . . (4.0)
J1024+1819 3.52 2.2980 21.30± 0.10 0.839± 0.012 < 0.873 0.631± 0.009 −1.45± 0.10 (SiII) 54 7.6 (4.2)
J1057+1910 4.13 3.3735 20.30± 0.10 2.456± 0.095 1.956± 0.065 . . . −1.21± 0.14 (FeII) 153 6.8 (3.8)
J1058+1245 4.34 3.4315 20.60± 0.10 1.673± 0.020 1.330± 0.045 . . . −1.85± 0.10 (SiII) 127 7.3 (3.8)
J1108+1209 3.68 3.3965 20.70± 0.10 0.325± 0.012 0.274± 0.027 0.235± 0.010 −2.49± 0.17 (FeII) 32 4.3 (3.8)
J1108+1209 3.68 3.5460 20.80± 0.15 1.810± 0.019 1.806± 0.022 . . . −1.15± 0.15 (SII) 70 7.9 (3.8)
J1312+0841 3.73 2.6600 20.50± 0.10 1.237± 0.044 0.860± 0.032 0.548± 0.035 −1.50± 0.10 (FeII) 153 5.4 (4.0)
J1421-0643 3.69 3.4490 20.30± 0.15 0.949± 0.017 0.786± 0.019 0.320± 0.024 −1.40± 0.16 (FeII) 43 4.5 (3.8)
J1517+0511 3.56 2.6885 21.40± 0.10 0.807± 0.021 0.770± 0.023 0.668± 0.007 −2.06± 0.11 (SiII) 43 7.1 (4.0)
J1552+1005 3.72 3.6010 21.10± 0.10 0.981± 0.019 0.899± 0.021 0.665± 0.009 −1.75± 0.11 (SII) 21 7.4 (3.8)
J1633+1411 4.37 2.8820 20.30± 0.15 0.366± 0.015 0.290± 0.019 . . . −1.78± 0.16 (FeII) 15 4.8 (3.9)
J1723+2243 4.53 3.6980 20.50± 0.10 3.888± 0.017 3.505± 0.010 1.915± 0.013 −1.03± 0.10 (FeII) 374 7.1 (3.8)
J2239-0552 4.56 4.0805 20.60± 0.10 > 1.512 . . . 0.614± 0.010 −1.95± 0.10 (SiII) 131 . . . (3.8)
J2344+0342 4.25 3.2200 21.30± 0.10 1.524± 0.018 1.189± 0.017 1.056± 0.023 −1.70± 0.32 (ZnII) 54 4.5 (3.8)
aThe cut is obtained from Table 2 in Ellison (2006), and is based on the resolution at the Mgii 2796A˚ line (assuming R=5300). An
absorber with a D-index larger than the cut value would be considered a DLA candidate.
1 indicates the metallicity of each DLA in the XQ-100
sample (Berg et al. 2016). Interestingly, the DLAs whose
W27960 < 0.6 A˚ all have low metallicities, below [M/H]< −1.7.
The mean metallicity of the XQ-100 DLAs subsample with
W27960 > 0.6 A˚ is [M/H]= −1.42 ± 0.034, whereas the en-
tire sample has a mean metallicity of [M/H]= −1.60± 0.02.
However, the Hi-weighted metallicity that is generally used
to trace the evolution of DLA metallicity with cosmic time
(e.g. Pettini et al. 1999; Rafelski et al. 2012) is negligibly
affected, increasing from [M/H]= −1.47 ± 0.03 for the full
sample to [M/H]= −1.43 ± 0.03 when W27960 < 0.6 A˚ ab-
sorbers are excluded.
In addition to the metallicity, we checked for other DLA
properties dependent on W27960 > 0.6 A˚ selection. Figure 2
shows the distributions of [M/H], v90 (which has been sug-
4 All errors for mean quantities are derived using a bootstrap
technique with one million iterations. The errors on individual
measurements were assumed to be Gaussian.
gested as a proxy for mass, e.g. Prochaska & Wolfe 1997;
Haehnelt et al. 1998), zabs, and logN(Hi) for the XQ-100
DLAs for a selection cut of W27960 > 0.6 A˚. DLAs passing
the equivalent width selection cut are shown as the shaded
region, whilst DLAs that fail the selection cut are shown as
the red line. DLAs with W27960 < 0.6 A˚ tend to show low
metallicities, low logN(Hi), and low v90 widths with respect
to DLAs with W27960 > 0.6 A˚. These properties are consistent
with a ‘mass-metallicity’ relationship seen in DLAs (Ledoux
et al. 2006; Jorgenson et al. 2010; Møller et al. 2013; Neele-
man et al. 2013; Christensen et al. 2014), where narrower
metal lines are typically found in lower metallicity systems.
The dependence of W27960 on velocity width has been pre-
viously identified in other works (Nestor et al. 2003; Ellison
2006; Murphy et al. 2007, R06). The D-index defined in El-
lison (2006) potentially corrects for this bias towards low
v90, as the EW is normalized by the velocity width of the
line. As demonstrated by the right panel of Figure 1, the
D-index provides a more complete DLA sample relative to
c© 0000 RAS, MNRAS 000, 000–000
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Figure 1. Left Panel : The rest-frame W27960 as a function of logN(Hi) for the XQ-100 DLAs (large circles; colours indicate metallicity)
and R06 data (black squares). For reference, the W27960 cuts (W
2796
0 > 0.3 A˚ and W27960 > 0.6 A˚) are shown as horizontal lines (dotted
and dashed; respectively). Six of the 29 XQ-100 DLAs show W27960 < 0.6 A˚. Middle Panel : The ratio W
2796
0 /W
2600
0 as a function of
logN(Hi) for the XQ-100 sample and R06 data. The region below the dashed line at W27960 /W
2600
0 6 2.0 characterizes the Mgii-selected
DLAs in the R06 sample, while the dotted line divides subDLAs from DLAs. 30% of the XQ-100 DLAs do not exhibit W27960 /W
2600
0 <2.
Right Panel : The D-index (W27960 /∆V) as a function of logN(Hi) for the XQ-100 DLA sample. The grey horizontal band represents the
range of possible D-index cuts for the XQ-100 data. All XQ-100 DLAs pass their respective D-index cuts.
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Figure 2. XQ-100 DLA distribution of metallicity ([M/H]), v90, zabs, and logN(Hi) (from left to right). Different histograms are shown
for DLAs that pass (shaded grey region) or fail (red line) the equivalent width cut W27960 > 0.6 A˚. The simple W27960 > 0.6 A˚ cut clearly
misses low metallicity systems, with small logN(Hi) and v90. For reference, the Hi distribution of the R06 DLAs is shown as the dashed
line. For visual purposes the R06 distribution is scaled down by a factor of ∼ 1.8 to match the number of DLAs in the shaded region.
a fixed Mgii EW cut by including those absorbers with low
metallicity and v90.
What are the implications for the cosmological context of
DLAs at 2 6zabs6 4? The typical approach to calculating
ΩHi at high redshifts is to sum the total N(Hi) observed over
the total redshift path (X) for all QSOs observed, i.e.
ΩHI =
H0µmH
cρcrit
∑
N(Hi)∑
X
. (1)
If DLAs are missed from a Mgii-selected sample, the
computed ΩHi from Eq. 1 would be underestimated, as the
sum of N(Hi) would exclude the low Mgii EW DLAs while∑
X remains unaffected. For the entire XQ-100 DLA sam-
c© 0000 RAS, MNRAS 000, 000–000
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ple, ΩHi would be underestimated by ∼ 5% if W27960 < 0.6 A˚
DLAs were excluded.
However, R06 used a different approach to compute
ΩHi, that combines the number density of DLAs (nDLA; ob-
served along Mgii absorber sightlines in R06) and the aver-
age N(Hi) of DLAs (〈N(Hi)〉),
ΩHI(z) =
H0µmH
cρcrit
E(z)
(1 + z)2
nDLA(z)〈N(Hi)〉. (2)
With the R06 formalism, the calculation of ΩHi depends
on two measured variables: the frequency of absorbers and
their mean N(Hi). As shown in Fig. 2, in the XQ-100 sam-
ple, DLAs with W27960 < 0.6 A˚ tend to have lower N(Hi)
than higher EW absorbers. If the low EW systems were not
included in the XQ-100 sample statistics then 〈N(Hi)〉 and
thus ΩHi would be overestimated. However, this effect in our
sample is minimal: the mean log(〈 N(Hi)〉) of the XQ-100
sample increases minimally from 20.98±0.03 to 21.01±0.03
(∼ 7%) upon exclusion of the DLAs with W27960 < 0.6 A˚.
Therefore, for a constant nDLA, ΩHi would be overestimated
by ∼ 7% when low EW systems are excluded.
Comparison with the properties of Mgii in DLAs at
zabs6 1.5. In the latest compilation of 369 zabs∼ 1 Mgii
absorbers (Rao et al. in prep) only 1 out of 70 (1.4+3.3−1.2%
5)
systems with 0.3 6W27960 < 0.6 A˚ is confirmed to be a DLA
(S. Rao, private communication). In contrast, ∼ 7+4−2% of
0.3 6W27960 < 0.6 A˚ systems are DLAs6 (Lopez et al. in
prep). The DLA incidence for the low W27960 regime is a
factor of ∼ 5 higher at zabs∼ 3 than at zabs∼ 1. These
incidence rates indicate a potential evolution in the Mgii
properties of DLAs as a function of redshift. Whereas DLAs
at low zabs are almost uniquely associated with W
2796
0 > 0.6
A˚, at high redshift a significant fraction of DLAs (20% in
our sample) can have lower values. The known relationship
between W27960 and velocity spread (e.g. Ellison 2006), as
well as the relatively low values of measured v90 and low
metallicity of the W27960 < 0.6 A˚ DLAs in the XQ-100 sam-
ple indicate that low W27960 absorbers may preferentially be
probing low mass galaxies, which are less prevalent at low
redshift. This is consistent with the lack of low metallic-
ity DLAs at low redshift (Rafelski et al. 2014; Berg et al.
2015). What is currently unknown is whether, despite their
rarity, low Mgii EW DLAs at low zabs show the same distri-
bution of properties (metallicities, v90, N(Hi)) as high zabs
DLAs of the same W27960 . Based on our high zabs results,
we caution that DLAs that have been selected based on a
high Mgii EW cut have the potential to be biased against
low metallicity systems. Indeed, Kulkarni et al. (2007) have
argued that Mgii pre-selection could select against DLAs
with [M/H]< −2.5. Nonetheless, the low frequency of such
systems at low redshifts (and their tendency towards lower
N(Hi)) means that ΩHi and the Hi-weighted metallicity is
unlikely to be significantly affected.
5 The subscript and superscript represent the Poisson 1σ confi-
dence limits derived from Tables 1 and 2 in Gehrels (1986).
6 We note that the DLA incidence rate for W27960 > 0.6 A˚ ab-
sorbers in the XQ-100 sample is ∼ 14+4−3% (compared to the
∼ 22% seen at zabs∼ 1; R06).
4 SUMMARY
Using the unbiased sample of 29 DLAs from the XQ-100
sample (2 <zabs< 4), we have investigated the Mgii proper-
ties of 2 6zabs6 4 absorbers. In summary:
(i) The XQ-100 DLAs span a larger range of W27960 and
W27960 /W
2600
0 than previously seen in low-redshift samples.
20% of the XQ-100 DLAs have W27960 < 0.6 A˚. We note
that both the D-index presented in Ellison (2006) and the
W27960 > 0.3 A˚ cut (R00) identify all the DLAs in the XQ-100
sample.
(ii) Using W27960 /W
2600
0 < 2.0 only selected 70% of the
XQ-100 DLAs, and would not aid in pre-selecting DLAs
from Mgii absorbers at high redshifts.
(iii) The XQ-100 DLAs with W27960 < 0.6 A˚ tend to have
lower metallicities, low v90 and lower N(Hi) compared to
DLAs with high Mgii EW, suggesting that DLAs at zabs&
2.0 with W27960 < 0.6 A˚ may preferentially select lower mass
galaxies.
(iv) The Hi-weighted metallicity of our complete XQ-
100 DLA sample is [M/H]= −1.47 ± 0.03, compared with
[M/H]= −1.43± 0.03 for only DLAs with W27960 > 0.6 A˚.
(v) The mean N(Hi), and hence ΩHi, of DLAs may be
over-estimated solely using W27960 > 0.6 A˚ systems. This
is due to both a bias against low N(Hi) absorbers and a
possible over-representation of high N(Hi) absorbers for the
W27960 > 0.6 A˚ DLAs. If the cosmic Hi gas density is com-
puted based on the summation of N(Hi) in the DLA sample
(Eq. 1), the exclusion of W27960 < 0.6 A˚ absorbers leads to
a reduction in ΩHi by 5%. However, since DLAs associated
with W27960 < 0.6 A˚ absorbers tend to have lower Hi column
densities, using the mean N(Hi) to compute the cosmic Hi
gas density (e.g. Eq. 2) results in a 7% increase in ΩHi if
W27960 < 0.6 A˚ absorbers are excluded, relative to the full
DLA sample.
(vi) There is a factor of ∼ 5 more DLAs with W27960 < 0.6
A˚ at high redshifts (zabs∼ 3) compared to lower redshifts
(zabs∼ 1), suggestive of an evolution in the Mgii proper-
ties of DLAs as a function of redshift. This evolution would
be consistent with the deficit of low-metallicity systems ob-
served at low redshifts.
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